Involvement of oxidative stress, nuclear factor kappa B and the ubiquitin proteasomal pathway in dysferlinopathy.
Dysferlinopathies are autosomal recessive neuromuscular disorders arising from mutations of the protein dysferlin that preferentially affect the limbs which waste and weaken. The pathomechanisms of the diseases are not known and effective treatment is not available. Although free radicals and upstream signaling by the redox sensitive transcription factor, NF-κB, in activation of the ubiquitin pathway are shown to occur in several muscle wasting disorders, their involvement in dysferlinopathy is not known. This study analyzed the role of oxidative stress, NF-κB and the ubiquitin pathway in dysferlinopathic muscle and in dysferlin knockdown human myoblasts and myotubes. Fourteen dysferlinopathic muscle biopsies and 8 healthy control muscle biopsies were analyzed for oxidative stress, NF-κB activation and protein ubiquitinylation and human primary myoblasts and myotubes knocked down for dysferlin were studied for their state of oxidative stress. Dysferlinopathic muscle biopsies showed NF-κB p65 signaling induced protein ubiquitinylation in response to oxidative stress. Dysferlin knock down primary muscle cell cultures confirmed that oxidative stress is induced in the absence of dysferlin in muscle. Anti-oxidants that also inhibit nitrosative stress and NF-κB activation, might prove to be of therapeutic benefit in slowing the progression of muscle wasting that occurs with dysferlinopathy.